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The processor compares item data received from the 
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the sensor with the scanned data. A communications 
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(57) Abr^g^/Abstract: 

An inventory-tracking unit associated with a storage unit holding items to be dispensed includes a card reader to read an access 
card issued to a user and a scanner to scan data from items removed from the storage unit A processor communicates with a 
sensor in the storage unit and with the card reader and scanner. The sensor provides Item data to the processor that is associated 
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(57) Abr6g6(surte)/Abstract(continued): 

with items removed from the storage emit The processor compares item data received from the sensor with the data received from 
the scanner to detect coincidence. The processor generates a transaction upon coincidence of item data received from the sensor 
with the scanned data. A communications interface transmits the transaction to a remote site. 
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ABSTRACT 



An mvcrxtaiy-iniclcing unit associaied with a storage unit holding ixam 
to be dispensed indiides a card reader lo read an access card issued to auser and a 
S scanner TO scan data fromitenismnovfidfium the storage unit. A processor 

communicates v/ith a sensor in the storage unit and with the card reader and scanner. 
The sensor provides item data to the processor that is associated with items removed 
ftom the storage unit. The processor conqiares item data received from the sensor 
with the data received &om the scanner to detect coincidence. The processor 
10 generates a transaction upon coincidence of item data r<iceived ftom the sensor with 
the scanned data. A coromnnications interlace transmits die transaction to a remote 
site. 
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SYST£M AND N fFT^^QP PQR TRACKING INVENTQRV 

Firid of the inveDrim 

The present invention relates generally to inv£ntot> management and 
in pazticolar to a system and metbod for gadring inventory and to an inventoiy- 
aaddngiuit 

5 

Inventoxy cootrol is a primaiy concern &>r product retailor so that 
excess and insuil&ciait inveniory situations axe avoided. Within a mortar and bricks 
enviroiuneni^ inventory is controlled by cowting existing inventory at physical 

10 locadons. Controlling inventoiy in this manner is however much.tnore difficult and in 
&ct impractical in envinmments where inventory is dispensed through stocked 
vending machines that are distrihuted over a large geographical area. 

To deal with inventory conuol in these environments, service 
personnel are dispatched along service routes according to jm-set schedules so that 

15 the vending machines can be checked f<^ inventory levels and proper operation. As 
will be appredsxcd, during a service route all vending matdnnes along the service 
route are checked. In many instances, the chedcs reveal that the vcaiding machines are 
operating properly and hold sufficient invemory. As a result, the checks are 
uimecessaiy. In other irtstances. die dtcdcsieveal that the vending machines have 

20 malibnctianed and/or are depleted of inventoiy, resulting in potential lost sales 
especially if ddays exist between checks, 

A similar problem exists in the medical siqiply environment where 
medical, surgical, biological and/or pharmaceutical siqspUes arc stored in re&igcration 
units distributed ttirougbout medical, research and/or educational flaciliiics located at 

25 ditfcient geographical locations. In tbepast^ dispatching medical supplies through 
these re&igeration units has been based on the honor system. Users removing 
supplies from refrigeration uoits are expected to list the removed supplies on charts 
posted on the refrigeration units so xbal supply usage can be tracked and costs 
assigned in the appropriate maxmer« '} 

3Q As will be appreciated, inventory control in diis medical supply 

environment suffers similar problems to those encountered in the vending machine 
environment discussed above. Routine Aecks of aU reftigeration units must be 
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carried out to dcterxmac the mvenToxy level and operating status of the re6igeratioii 
mjits. In many cases The checlcs are diheruxmecessary or late. The latter coodxtiou 
can be particularly problematic in the ca$e where a re&igerauon imit fails and the 
temperature within the refiigeration unir rises to a poim where the invmtoty is 
5 spoiled. Inventory shrinkage ut also a problem in the medical supply enviiDmnent. In 
many instances, usees removing si;fpplies from the refiigeration unita fail to record 
accurately the removed items. Asartsnlc costs forihemissingmveoioiy cannot be 
assigned. AS will be appredated, imptovemems in inventory control in these types of 
environmems are desired. 
10 It is therefore an object of the present invcntioti to provide a novel 

system and method for tracking inventory and a novel inventoiy-tracking unit- 

Summarv of ttiy |pv^ptioii 

According to one aspect of ^e present invention there is provided an 
15 inventoxy-tzacking unit associated with a storage unit holding itctns to be dispensed 
comprising: 

a card reader to read aa access card issued to a user^ 
a scanner to scan data irom items removed fcom said storage uiut; 
a processor cDimnunicating with a scmor in said storage uitit and with 
20 said card reader and scanner, said sensor providing item data to said processor Aat is 
associated with items removed &om said storage unit, said processor comparing item 
dm reocrvc4-^on& ssid sensor.widiHani ceedved &am said scaimer to detect 
coincidence, said processor generating a transaction tqion coincidence of item data 
received fiom said sensdr with said scanned data; and 
25 a communicatians intorfaee to transmit said transaction to a remote 

site. 

In the preferred embodiment, the conununications intaftce tran^ts 
the transaction over a wireless communications link, the scanner is a barcode scanner, 
the card reader is designed to read a til^agnetic stripe on an access card and the stoiage 
30 unit is a refiigeration unit A housing accommodates the card reader, scanner, 

processor and communicaiions interface. The bousing is coupled to the storage unit 
and llic processor is wired to the censor. During access of the storage unit, the card 
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reader lo(^ the access card therein uatil the item data received from the sensor is 
coinddeat with the read data. 

in one embodiment, the inveaiory-tracking timher compiisiag a 
locking medianism coupled co the storage unit to inhibit access to items held therein. 
S The locking mechanism is conditioned by die processor to a disengaged state to 
peixmt acce^ to items held in the storage unit when a valid access card is read by the 
card reader. The processor commiimcates with at least one diagnostic sensor 
associated with the storage nnit and transmits an alarm event to the remote site in 
response to alarm cundition input received from the at least one diagnostic sensor. 

10 The present invention provides advantages in that the invemory- 

tracking unit can be easily retrofitted to exisni^ refiigeiatiun ludts thereby to penrnt 
existing le&igeration urtit s to be upgraded so duU inventory therein can be remotdy 
momtored and tracked over a wireless commumcations link. Since the inventory- 
tracking unit controls access to the inventory within the refiigeratioa unit, disniburion 

15 of restricted inventory can be accurately coatrolled thereby inhibiting inventory loss 
through invenioiy expiry and/or shrinkage. 

The presem invention also pmvides advantages in that »nce inventory 
removed from the refiigeration unit is traclced in real time* inventory within the 
refiigersaion unit can be mazmgod to avoid item "^-out" ccmditions. Statistical 

20 in&rmatian concerning invenioiy use can also be easily generated allowing inventory 
stocking procedures to be adjtmed to meet inventory demand. Inaddition>ifthe 
tefiigexation device sufBos a failure and the ten^eraiure withia the refiigeraiion unit 
rises above a threshold ten^peracure, since the operating scare of the rcfiigemdon unit 
is remotely monitored service peisotmel can be dispatched quickly to avoid mventory 

25 spoilage. 

Pri«f Di>8criptiiin of the Drawings 

fmbodiments of the present invention will now be described nmre 
fully widi reference to the accompaxiying drawin&3 in whidu 
30 Figure 1 is a fiont delation view of a reihg^ration unit in oombination 

widi an inventory-tracking unit in accordance with the present invention; 
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Figure 2 is a fiont elevation view of the inventory'^tracldAg unit of 

Figuie 1; 

Figure 3 is a left side elevation view of the inventojy-iracloo.g unit of 

Figure I; 

5 Figure 4 is a right side devatioa view of the inventory-tracking unit of 

Figure I; 

Figure 5 is a rear elevation view of the iovcntoiy-traclasg unit of 

Figure 1; 

Figure 6 is a top plan view of the inveniory-tmcking umc of Figure I; 
10 Figure 7 is a front elevation view of the mtcrior of the iaventory- 

nacldng unit of Figure 1; 

Figure 8 is ablock diagram of the internal drcwtxy within the 
invcntory-uackitig unit of Figure 1; 

Figure 9 is a flowchart showing the steps perfimned by fhe inventory - 
15 tracking unit duzix^acuressing of the reingerationin^ 

Figure 10 is a schematic view of an inventozy-tracking system 
including an inventozy-tnidang unit that communicates with a remote site over a 
wireless wide area network; 

Figure 11 is a fctmt elevation view of a refrigeration imit in 
20 oombinaiion with a top mounted inventory-tracking unit; dsad 

Figure )2 is a schtsnatic view of an invemory-tracldng system 
including inventoxy^mdong units that communicate with a compmer room over a 
wireless local area network. 

25 Detailed Description of the Pn-ferrM Kmhodimmts 

Turning now to Figure I , a refrigeration onii such as a freezer in which 
medical* surgical, biological and/or phaxmaceuncal supplies (hereinafrer referred to m 
'^medical supines") are stored, is shown and is generally identified by reference 
numeral 20. An inventory-tracking \int 30 is cocqpled to one side of the refrigeration 
30 unit 20 to track inventory removed from the refrigeration unit. The inventory- 

tradting unit 30 ouky alternatively be mounted on the top of the refiigeratioa unit 20 
as shown in Figure II. 
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The tefiigeration tmiT 20 for the most pan is standard and receives 
power tram a conventional 120 voh AC power source via an decnical cord. A door 
light switch is provided in the refrigeration unit 20 to sense when the door of the 
refrigeration unit is in an open or closed condition. As is known, when the door of the 
5 refrigeration unit 20 is opened, the door light switch closes a circuit causing an 

internal light within the refiigenuion unit 20 to ilhmiinate. An internal sensor antenna 
of the acoustic or elcctrom&gnedc type is accornxnodated withiix the rubber seal 
surrounding the door frame of the refrigeration unit 20 to sense tagged items bdng 
placed in or removed from the refrigeration unit. A tcxiQHsature sensor in the &nn of 

10 a thermistor i$ also provided in the refrigeration unit 20 to sense when the temperature 
within the refrigeration imit 20 rises above a threshold temperature. 

Figures 2 to 6 better lUostFate the pbysical'layout-o£tbe-in^ran»ry- 
tmcking unit 30. As can be sea invcmoxy-traddng unit 30 includes a hoiisiag 32 that 
is secured to the side of the refrigeration unit 20 by a plurality of suitable ftsTPnm 

1 2 (not shown). The front face of the housing includes a barcode reader 34, a display 36 
and a card reader 38, a spring-loaded solenoid door lock 40 is also provided on the 
front face and is actuable to engage atul disengage the door of the refrigeration unit to 
control entry into the refrigeration unit 20. An antenna 42 is provided on one side of 
the housing 32 to allow the inventory-tracking unit 30 to ommmoieate with a remote 

20 site over a wireless communication link as will be described. Ventibnion-holes 14 are 
provided in the top of the housing 32 to allow air to circiilate within the housing 32 
friereby to dissqmte heat 

Turning now ti> Figuzie 7, the integiated internal physical layout of the 
inventory-tracking device 30 is illustrated. The inventory-tracking device 30 includes 

" the i«fflef'3y^MSbftfiroia'«jO^ ?S» ^l^«^.41?PL!ir.3?.... 

commimicates with a modem 52 that is coupled to the antenna 42 as weil as with a 
multi-drop bus (MOB) board 54. An audio siren 56 is also coupled to the main 
coniZDl board 50. 

30 The circuitry on thetidain comrol board 50 and thenmlti'^xopbus 

board 54 is iUustraied in Figure 8 and is generally identified by reference numtaral 60, 
As can be seen, dicuitry 60 includes a central processing unit (CPU) 62 hamg areal- 
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tirae dock. CPU 62 conupunicaics wida a microproocssor supervisor 64 and with, a 
plurality of ixiTcrfaccs via a 4atabus 66, namely a card reader inxerfece 68, a radio 
inicrfacc 70, and a freezer interface 72. Card reader iaierfacc 68 is coupled to the 
card reader 3 8. Radio imer&ce 70 is coupled to a wide area network (WAN) radio 
5 transceiver 74 and/or to a local area network (Ij\N) radio TTBiisceiv^ The 
transceivers 74 and 76 coznmunicate with the antenna 42 thereby to permit wireless 
coiamumcationa. The freezer imerfKe 72 is coupled to the solenoid door lode 40. 

CPU 62 fbifbfir communicates with static random access memory 
(RAM) 80, flash memory 82 and oommumcations interface 84 via the dacahus 66. 

1 0 The communications interface 84 communicates with die internal sensor ameona 
within the refrigeration unit 20. The display 36 is also coupled to the databus 66 and 
cammunicatea with the CPU 62. An on-*boaxd power supply 86 provides the 
necessary power for opmtioa of the inventoxy-trackiag unit 30. Qn4)oard power 
simply 86 is coiq[>led to the dectrical cord of die lefnseration unit 20 via an 

15 interofxnneciingbainess (not shown). CPU 62 also receives conductors coupled to the 
door h^t switch within the tcfiiger a ttpii unit 20 via the inteioonnecting harness 
allowing a time stamp to be generated when the door of the refirigerarion unit 20 is 
opened and then closed. 

The operation of the invcntory-trdckin$ unit 3 0 will now be dcscnbod 

20 withpaiticuldrrefisrencetoFtguxe9. When a user wishes to gain access to the 

refrigeratioAtnut 20, the user ixiseits their access card into the card reader 38. When 
the card reader 3 8 detects die inserted card (step 102% the m^nedc snipe on the 
access card is read (step 204) and die read c^ data is conveyed to the CPU 62 via the 
dambus66. The CPU 66 in turn compares the read card data witli a list of audiorized 

25 users 10 determine ifthe card is valid (step 206). If the read card data is determined to 
be invaUdr the user is denied access to the refrigeration unit 20. The access card is 
ejected from die card reader 38 (step 208) and the card reader returns to a ready state 
waiting for another access card to be inserted therein (step 200). At step 206, if the 
read card data is detcnnined to be viid, die CPU 62 signals the card reader 38 to lode 

30 the access card therein (st^ 210). The C3^U 62 also signals die solenoid door lock 40 
via die ftecier intcrtacc 72 causing d» solenoid door lock to diseng age the door of the 
rcfrigccadon unit 20 (stc^ 212). With die door of die re&igerarion unit 20 unlodced. 
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the user is able to open the reftigerstion unit 20 thereby to gain access lo supplies 
tfaeretn* 

Wheaihe user opens the door of the refrigeration tioii and the door 
light switch closes the ciicuic to illtompate the intesior within the refrigarahon 

5 i]mr20,asignaliscotiveyedtotheCPLI 62. The CPU 62 io turn geoerstes a time 
stamp using the real-time clock allowing the time the refiigeratioii imit 20 ia in an 
open condition to be accurately tracked. As the uier begins removing itansfiom the 
reixigeiation unit 20> the tag on each removed item is detected by the internal sensor 
antenna. The imemal sensor antenna in turn signals the CPU 62 via the 

10 commumcations inter&ce 84 and databus 66 allowing the CPU 62 to maintain a count 
of the removed items (step 222). 

When die door of the refiigcratson imit 20 is closed, the CPU 62 
condttioos the baicode scanner 34 to a ready ataie and aids the dme stamp (step 224J. 
AS a result^ the lengdi of time each user maintains die refiigeraiion imit 20 opened can 

15 be monitored. Extended door open conditions that may cause undesired temperature 
changes within the refngeration tmit 20 can also be detected. Widi die barcode 
scanner 34 enabled, tbe user is required to pass the removed items beneath the 
barcode scanner 34 so that the barcodes on the removed items can be scanned. After 
each barcode is scanned, the borcode scanner 34 conveys the scanned barcodes to the 

20 CPU 62 allowing the CPU 62 to maintain a list of ^ scanned removed items {sxcp 
226). When the comited scanned itezns is equal to the removed item count, die CPU 
62 signals the solenoid door lock 40 via die &t:e2er inter&ce 72 causing the solenoid 
door lock 40 to engage die door of the reftig^onunit 20 (step 230). The access 
card is dien gected fiom die card reader 3 8 (step 208)and the card reader recuma to a 

25 ready state waiting for anodier access card to be inserted dierein (step 200). As will 
be appreciated, since a coum of removed items is maintained and compared with the 
list of scanned barcodes, accurate nmsacrians involving invemory within the 
xe&igeration unit 2U can be maintained. 

After a user has coni^leted a transaction widi die refngeration imit 20, 

30 die CPU 62 conveys the scanned barcode infomoation to a remote site over a wirdesa 
communication link via die radio interface 70 and one of the transceivers 74 or 76. In 
the scenario shown in figure 10. the invcmory-tcacking unit 30 conveys the 
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transacQon to n remote site lOO over a wireless wide area oetwoxk 102 via radio 
intcrf^e 70 and WAM transceiver 74. la the scenazio shown in Figure 12, inventory- 
ticking luiits 30 convey irensacDODs to a computer voom 104 over a wireless local 

ares nerwork 106 via Tac&^ tnter&ces 70 and LAN transceivers 76. 
database so tfaafan accurate real-time status OlXDexa^fcamy-^xutm'u»^'vt^^s^^**^-" 
unit 20 can be maintained. The maintenance of accurate inventoiy information allows 
useful sales repons to be generated and allows replenishment schedules to be adjusted 
to confaxm to inventory demand. Generated reports are posted on encrypted web 

10 pages that can be accessed by authorized users via Internet connectiDns. 

Dcpenditsg on the environment, the scaiined barcode data may be usea 
to debit an account associated with the usct. In this cas^ when the debit value of the 
account reaches a threshold level, the remote site generates a request for fimds to zero 
the debit value. In this manner, the access card fimctions as both an acxess and debit 

15 cardie, simildr to a smart card. 

If at any time, the temperature within the refiigeraiion unit rises above 
the threshold temperature as detected by ttie thermistor, . the internal sensor anteona 
in the icftigeration unit 20 signals the inventory-tracking unit 30. In response, the 
CPU 62 genenites an alarm signal tluit is used to soutidsiroi 56 and records the d 

20 event The C?U 62 also conveys the alannevem to the remote site over the wireless 
cormnuoicatiotuiHxifc so that the alarm event is recorded. The CPU 62 also generates 
and records an alann event when the door of the refiigeraiion unit 20 is left open for 
sm extended petiod of time above a threshold and when ^ comi^essor of the 
refiigeration unit is believed to be ^iproaching its service life. These alarm events are 

25 also Tttoordcd and conveyed to the lemotc site over the wireless communicaiions link- 
In diis manner service personnel can be quickly dispatched. 

If desired, since the internal sensor antenna detects when items are 
placed into die refiigeration unit 20, the invemory-tracking unit 30 can be 
pnsgrammed to maintain an item count during restocking and convey the item count 

30 to die remote sire providing for complete inventory control. 

Figures I and 1 1 show a small number of invemory-iracking units 30 
communicating widi a remote site. Those ofskiU in the an will appreciate that this is 
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for iUusoaxive puxposes only. In a typical environmem^ remote site nrdeves 
tranaaciioAs fiom a significant number of geographically distributed inveniory- 
txacldng units 30. Also, the inventoiy-tracldng units may be uded wxh other types of 
stoiageumtssudi as for example vemling machines and the like. Inthecaseof 
S vending machines that securely hold items* the requirement Sat a door locking 
mechanism is obviated. 

Although pre&xred embodiments of the present invention have been 
described* those of skill in the an will appreciate that variations and modifications 
may be made widiout departing fiom the spirit and scope thereof as defined by the 
10 appended claims. / 
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What is claimed is: 

1 . An inveatory'-tmckuig unit asmdared with a storage unit holding items 
to be dispensed coinprisisg: 

5 a card reader to read an access card issued to a user; 

a scanner to scan data from items removed fiom said storage unit; 
a processor communicating xviib a sensor in said storage unit and with 
said card reader and scanner, said sensor providing item data to said processor that is 
associated with items removed from said storage unit, said processor comparing item 
10 data received &Dm said sensor with data received from said scanner to detect 

coincidence, said processor ggneraiing a transaction upon coincidence of item data 
received fiom said sensor with said scanned data; and 

a commumcations imer&ce to transmit said transaction to a remote 

site. 

IS 

2. An inventory-traclong device according to claim 1 wherein said 
comsnunicatioTis intei&ce transmits said tzansacdan over a wirde^ communicationa 
iink. 

20 3. An inventoxy-trackixig device acconling to claim 2 wherein said 

scanner is aharcode scanner, 

4. An invemory-traddng device according to claim 3 wherein said card 
reader is designed to read a magnedc stripe on said access canL 

25 

5. An inventory-tracking device according to claim 4 timber including a 
housing accommodating said card reader, scaimer, processor and communications 
interface, said housing being coupled to said storage unit and said processor being 
wired to said sensor. > 



30 
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6. An inveAioty-tracking device aocoidiog lo claim S wherein said cud 

reader locks said access card therein until ihe item data received fiaxn said sensor is 
coincideni with said read data. 

5 7. AnioveaEory-tiacldmgumtacconlingio claim6&^^ 

locking mechanism coupled to said storage unit to infaibii access to items held thcxdn, 
said locking mechanism being conditioncd-by-soid^cessorfo a di?f?n£fls^ state to 
pennit access to items held in said storage unit when a valid access caid is read by 
said card leader. 

10 

8. An inventoty-tmcking unit according to claim 7 wherein said srorage 

unit is a refrigemdon unit storing medical si^splies, said locking mechanism inbibixing 
a door of said re&igexanon unit fiom being opeaed when in an eogaged state. 

15 9. An inventory-tracking unit according to cloim 7 wherein said processor 

conmruxiicates with at least one diagnostic sensor associated with said storage unit. 
s»id processor transmitting an alarm event to said remote site in response m alarm 
condidon input received from said at least ans diagnostic sensor. 

20 10. An invemo^tnicddngimitacconling to claim 9 wherein 

ini561 ;fnti^?frHlSa..WU(«$W^ said lociking medianism inhibiting 

n . An inventory-tracking unit acconliog to claim 10 wherein said at least 

25 one diagnostic sensor incliides a temperati« asisor to monitor the temperature within 
said le&igeiation unit and generate said aJaim condition input when the temperature 
within said refingeration unit exceeds a thre^oUL 

12. An inventoiy-trackix^g unit according to claim 9 wherein said storage 

30 unit is a vending xnadiine. } 
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